Abstract
Introduction
Generalized topological spaces and generalized open sets play a very important role in almost all branches of pure and applied mathematics, specially in General Topology, indeed for the last one decade or so, the research are concerned with the investigations of generalized topological spaces and several classes of generalized types of open sets.
The concepts of minimal open sets and maximal closed sets in topological spaces were introduced and considered by Nakaoka and Oda in [6] and [7] . More precisely, in 2001, Nakaoka and Oda [7] [7] (respectively minimal -open [2] , minimal -semiopen [3] , minimal -open [11] , minimal  -open [5] , minimal   -open [4] ) set.
Let  be a nonempty set and 2  denotes the power set of . Then  ½ 2  is called a generalized topology (brie°y GT) on  [1] if and only if ; 2  and   2  for  2  6 = ; implies The following example shows a generalized topological space with a minimal -open set.
Minimal -open sets
Example 2.3. Let R be the set of real numbers and the GT  = f; R f0gg [ fR n fxg :
In topological spaces, Nakaoka and Oda [7] , de¯ned the minimal open sets as follows: A nonempty open set  of  is said to be a minimal open set if and only if any open set which is contained in  is ; or . In our case, the de¯nition of minimal open sets in generalized topologies is the characterization given by Nakaoka and Oda [7] in Lemma 2.2(i), the reason is that in generalized topologies, we don't need stability for the intersection and we can obtain similar results on generalized topologies of minimal -open sets. The following example shows, the converse of Theorem 2.5 is not necessarily true. Example 2.6. Let R be the set of real numbers and Remark 2.7. Note that our de¯nition of minimal -open set in a generalized topology, generalize a well known classes of minimal open sets that appear in the literatura, as we can see: [7] , [2] , [3] , [11] , [5] , [4] . Also with this new de¯nition of minimal -open set in a generalized topology, we can introduce new classes of minimal open sets, for example the class of minimal semi open sets [9] or the class of minimal pre-open sets [10] . In thē rst case, choose the GT  as the collection of all semiopen subsets of . In the second case, choose the GT  as the collection of all preopen subsets of .
Proof.
By Theorem 2.8,
The following are equivalent: 
Example 2.12. Let R be the set of real numbers and the GT
Observe that all subsets of Q are -preopen but Q is not a minimal -open set. 
By hypothesis,
The following corollary is an immediate consequence of De¯nition 2.1.
Proof. 
Finite -open sets
Example 3.2. Every topology is a GT that satis¯es the g.i.n.e. property. Now, we have in the following example a GT that satis¯es the g.i.n.e. property but it is not a topology. T  =1   ) 6 = ;, but  is not a topology, because, if we take R n f1g and R n f2g, (R n f1g) \ (R n f2g) = R n f1 2g is not a -open set. 
Since   ( ) is a¯nite set, this process only we can do it¯nitely. Then, nally we get a minimal -open set  =   for some positive integer n. 2
The following example shows that the g.i.n.e. property can not be removed in the Theorem 3.4. 
Theorem 3.9. Let ( ) be a GTS that satis¯es the g.i.n.e. property and  any nonempty¯nite -open set which is not a minimal -open set. If
Proof.
Assume that   6 µ   for any positive integer  2 f1  g. By Corollary 2.15, 
Observe that   = T f :  2   2  g, then the result follows from Theorem 3.9. 2 Corollary 3.11. Let ( ) be a GTS that satis¯es the g.i.n.e. property and  be a nonempty¯nite -open set which is not a minimal -open set.
If 
, by Theorem 3.11, there exists a positive integer
. Therefore, by Theorem 2.10,
(2))(3). For any nonempty subset   of   with  2 f1  g, we have
On the other hand, by (2), we see 
Proof. By Theorem 3.12(2),
And the result follows. 2 De¯nition 3.14. Let ( ) be a GTS.  is said to be -pre-Hausdor® space if for each pairs   2 , with  6 = , there exist -preopen sets   such that  2 ,  2  and  \  = ;. 
